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DETAILED ACTION 
Claim Rejections - 35 USC § 112 

The following is a quotation of the second paragraph of 35 U.S.C. 112: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 

1) Claim 20 recites the limitation "An apparatus according to claim 8" in line 1. There is 
insufficient antecedent basis for this limitation in the claim, since claim 8 is a cancelled 
claim. For the purpose of examination, this limitation has been interpreted as 

"An apparatus according to claim 1". 

2) Claim 20 is rejected under 35 U.S.C. 112, second paragraph, as being indefinite for 
failing to particularly point out and distinctly claim the subject matter which applicant 
regards as the invention as explained hereunder. 

Claim 20 recites in part "wherein the strength of the magnetic field is higher than 200G, 
the strength of the magnetic field reflect the plasma away from the edges of the wafer" 
whereas as per specification (page 7, lines 15-30), magnetic filed intensity required to 
deflect electrons away from the edge of wafer is 13.7G. Therefore for the purpose of 
examination on merits, this limitation has been interpreted as "wherein the strength of 
the magnetic field is 13.7G or higher, which is required to reflect the plasma away from 
the edges of the wafer". 

Response to Arguments 

Applicant's arguments filed 5/15/06 have been fully considered but they are not 
persuasive as explained hereunder. 

Claims 1-4 and 6 rejected under 35 U.S.C. i 102(b) as being anticipated by 
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Imafuku (U.S.P. 6.074.518) 

Applicant argues that Imafaku excludes any magnetic field protection of any processing 
area/wafer, whereas present application teaches to selectively apply magnetic reflection 
to the edges of the wafer to prevent damage/polymer formation, which is a 
distinguishing feature that teaches away from the cited prior art. Applicant also argues 
that Imafaku teaches use of two magnetic rings of magnets, whereas the present 
invention requires only one. Applicant further argues that Imafaku prohibits magnetic 
field reflection in the wafer region which is a key teaching of applicant. Applicant also 
contends that Imafaku teaches use of lower field strength compared to the present 
application. Applicant finally contends that in view of above that Imafaku teaches away 
from the invention of present application and therefore the rejection should be 
withdrawn. 

Examiner responds that Imafaku teaches all the structural limitations of claim 1 that is, 
wafer disposed on a wafer holder and an annular structure including an embedded 
magnet where the structure is concentric with wafer holder. Remaining limitations in the 
claim that, is the embedded magnet generating a magnetic field for deflecting charged 
particles incident on the structure and reducing plasma density in selected regions 
during plasma etching, thereby preventing damage to the structure by said particles and 
eliminating plasma from being present at edge of the wafer, pertain to functions of the 
magnet, for which no corresponding special structural features are recited in the claim. 
The above functional limitations of the magnetic field generating means are known in 
the art and the magnet system of prior art (Imafaku) would be capable of performing 
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these functions. Accordingly rejections of claims 1-4 and 6 under 35 USC 102 (b) is 
maintained. 

Claims 1-7 rejected under 35 U.S.C. I 02(b) as being anticipated bv Seta (JP 2000- 
036486). 

Applicant argues that Seta teaches the formation of fixed magnetic fields to enhance 
plasma density at the edge of the wafer during deposition, whereas present application 
teaches reflections (i.e., reduction) of the plasma density in the region during plasma 
etching, and the orientation of the magnetic fields is diametrically the opposite of the 
orientation taught by applicants, in addition to the strength of the applied magnetic field. 
Applicant further argues that Seta's teaching is directed to the plasma density 
increasing at the edges of the wafer, whereas as per present application there will be no 
plasma at the edges of the wafer, as recited in amended claim 1 . 
Applicant also argues that while present application teaches an embedded magnet 
which applied field is axisymmetric, Seta's magnetic field is not and also Seta's 
magnetic field strength varies from 0 - 80 G as against 200G taught in the present 
application and Seta teaches how to enhance plasma density at the edge of wafer 
instead of reflecting plasma away from the edge as taught by applicant. Applicant finally 
contends that in view of above, the rejection should be withdrawn. 
Examiner responds that Seta teaches all the structural limitations of claim 1 that is, 
wafer disposed on a wafer holder and an annular structure including an embedded 
magnet where the structure is concentric with wafer holder. Also, in the present 
application, as per specification (page 7, lines 15-30), magnetic filed intensity required 
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to deflect electrons away from the edge of wafer is 13.7G as against 0-80G taught by 
Seta. Remaining limitations in the claim that, is the embedded magnet generating a 
magnetic field for deflecting charged particles incident on the structure and reducing 
plasma density in selected regions during plasma etching, thereby preventing damage 
to the structure by said particles and eliminating plasma from being present at edge of 
the wafer, pertain to functions of the magnet, for which no corresponding special 
structural features are recited in the claim. The above functional limitations of the 
magnetic field generating means are known in the art and the magnet system of prior 
art (Seta) would be capable of performing these functions. Accordingly rejections of 
claims 1-7 under 35 USC 102 (b) is maintained. 

Claims 5 and 7 rejected under 35 U.S.C. i 103(a) as being unpatentable over 
Imafuku (USP 6.074.518) in view of Seta (JP 2000-036486). 
Applicant argues that the combination of Imafaku and Seta teaches an apparatus 
according to claim 1 wherein the magnet is an electromagnet, a teaching not 
found in Imafuku. Applicant also argues that, the combination of the two cited 
references teaches away from the present invention due to reduction of the 
plasma density in a selected region during plasma etching and thus orientation of the 
magnetic fields and strength is diametrically opposite to that of present invention. 
Thus, the rejection of claims 5 and 7 should be withdrawn. 

Examiner responds that use of electromagnet and permanent magnets interchangeably 
is known in the art and Seta teaches use of both electromagnet and permanent magnet 
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in his apparatus (paragraphs 0024- 0027, 0041). Further, as explained above, both 
Imafaku and Seta teach structural limitations of claim 1 (the parent claim). 
Accordingly rejection of claims 5, 7 under 35 USC 103 (a) is maintained. 
Claims 19, 20 are rejected under 35 USC 102 (b) as explained below. 

Claim Rejections - 35 USC § 102 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

Claims 1-4, 6, 19 and 20 are rejected under 35 U.S.C. 102(b) as being anticipated 
by Imafuku (US 6,074,518). 

With respect to Claim 1 : Imafuku discloses an apparatus for plasma processing of a 
wafer (Fig. 12), the wafer being disposed on a wafer holder during processing (Fig 12 
Item 5, Column 12 Lines 27-39), the apparatus comprising: an annular structure (Fig 12 
Item 73, Column 12 Lines 27-39) including a magnet (Fig 12 Item 74, Column 12 Lines 
27-39), the structure concentric with the wafer holder (Fig 12 Item 73, Column 12 Lines 
27-39), the magnet generating a magnetic field for deflecting charged particles incident 
on the structure, thereby preventing damage to the structure by said particles. 
Remaining limitations in the claim that, is the embedded magnet generating a magnetic 
field for deflecting charged particles incident on the structure and reducing plasma 
density in selected regions during plasma etching, thereby preventing damage to the 
structure by said particles and eliminating plasma from being present at edge of the 
wafer, pertain to functions of the magnet, for which no special structural limitations are 
recited in the claim. The above functional limitations of the magnetic field generating 
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means are known in the art and the magnet system of prior art (imafaku) would be 

capable of performing these functions (Column 12 Lines 40-47). 

With respect to Claim 2: Imafuku discloses the magnet comprises a magnetic material 

embedded in said structure (Fig 12 Item 74, Column 12 Lines 27-39). 

With respect to Claim 3: Imafuku discloses the structure is characterized as a ring (Fig 

12 Item 73, Column 12 Lines 27-39), the ring having a groove formed therein, and the 

magnet is disposed in the groove (Fig 12 Item 74, Column 12 Lines 27-39). 

With respect to Claim 4: Imafuku discloses the magnet is a permanent magnet (Fig 12 

Item 74, Column 12 Lines 27-39). 

With respect to Claim 6: Imafuku discloses that the said structure is capable of being a 
material susceptible to erosion during the plasma processing, so that the magnetic field 
reduces said erosion (Column 12 Lines 27-47). 

With respect to Claim 19: Imafaku et al teach that magnetic field is axisymmetric (Figure 
12 and column 12, lines 25-50). 

With respect to Claim 20: Imafaku teaches that strength of magnetic filed required is 
10G, which anticipated the claimed filed strength of 13.75G or higher (column 12, lines 
45-55). 

Claims 1-7 are rejected under 35 U.S.C. 102(b) as being anticipated by Seta (JP 
2000-036486). 

With respect to Claim 1 : Seta discloses an apparatus for plasma processing of a wafer 
(Drawing 1), the wafer being disposed on a wafer holder during processing (Drawing 1 
Item 3, Paragraph 21-22), the apparatus comprising: an annular structure (Drawing 1 
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Item 21, Paragraph 21-22) including an embedded magnet (Drawing 1 Item 21, 
Paragraph 21-22), the structure concentric with the wafer holder (Drawing 1 Item 3, 
Paragraph 21-22), the embedded magnet generating a magnetic field. Remaining 
limitations in the claim that, is the embedded magnet generating a magnetic field for 
deflecting charged particles incident on the structure and reducing plasma density in 
selected regions during plasma etching, thereby preventing damage to the structure by 
said particles and eliminating plasma from being present at edge of the wafer, pertain to 
functions of the magnet, for which no special structural limitations are recited in the 
claim. The above functional limitations of the magnetic field generating means are 
known in the art and the magnet system of prior art (Seta) would be capable of 
performing these functions (Paragraph 21-22). 

With respect to Claim 2: Seta discloses the magnet comprises a magnetic material 
embedded in said structure (Drawing 1 Item 21, Paragraph 21-22). 
With respect to Claim 3: Seta discloses the structure is characterized as a ring (Drawing 
1 Item 21, Paragraph 21-22), the ring having a groove formed therein (Drawing 1 Item 
2, Paragraph 21-22), and the magnet is disposed in the groove (Drawing 1 Item 21, 
Paragraph 21-22). 

With respect to Claim 4: Seta discloses the magnet is a permanent magnet (Drawing 6 
Item 91, Paragraph 27). 

With respect to Claim 5: Seta discloses that the magnet is an electromagnet (Drawing 1 
Item 21, Paragraph 21-22). 
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With respect to Claim 6: Seta discloses that the said structure is capable of being a 
material susceptible to erosion during the plasma processing, so that the magnetic field 
reduces said erosion (Paragraph 21-22). 

With respect to Claim 7: Seta discloses that the structure consists of the material quartz 
(Drawing 1 Item 2, Paragraph 21). 

Claim Rejections - 35 USC § 103 
The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

Claims 5 and 7 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Imafuku (US 6,074,518) in view of Seta (JP 2000-036486). 

With respect to Claim 5: Imafuku discloses an apparatus in accordance with Claim 1 . 

Imafuku does not expressly state that the magnet is an electromagnet. 

Seta discloses an apparatus in accordance with claim 1 , wherein the magnet is an 

electromagnet. Imafuku and Seta are analogous art because they are from the same 

field of endeavor, namely magnetic rings used in plasma processing. 

At the time of invention, it would have been obvious to a person of ordinary skill in the 

art to form the magnetic ring of Imafuku including the magnet is an electromagnet in 

view of the teaching of Seta. The suggestion or motivation would have been to provide 

a means of controlling the magnetic field generated by the magnet (Drawing 2 Item 21, 

Paragraph 21). 
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With respect to Claim 7: Imafuku discloses an apparatus in accordance with Claim 1 . 
Imafuku does not expressly state that the structure is of a material selected from the 
group consisting of quartz, silicon, Y.sub.20.sub.3, silicon carbide and Al.sub.20.sub.3. 
Seta discloses an apparatus in accordance with claim 1 , wherein the structure is of a 
material selected from quartz (Paragraph 21). 

At the time of invention, it would have been obvious to a person of ordinary skill in the 
art to form the magnetic ring of Imafuku including the structure is of a material selected 
from quartz in view of the teaching of Seta. The suggestion or motivation would have 
been to provide a material to the structure that is resistant to corrosion. As required by 
Imafuku but not disclosed. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in this 
Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 706.07(a). 
Applicant is reminded of the extension of time policy as set forth in 37 CFR 1.136(a). 
A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1 .136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 
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Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Rakesh K. Dhingra whose telephone number is (571)- 

272- 5959. The examiner can normally be reached on 8:30 -6:00 (Monday - Friday). 
If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Parviz Hassanzadeh can be reached on (571)-272-1435. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 

273- 8300. 

Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published 
applications may be obtained from either Private PAIR or Public PAIR. Status 
information for unpublished applications is available through Private PAIR only. For 
more information about the PAIR system, see http://pair-direct.uspto.gov. Should you 
have questions on access to the Private PAIR system, contact the Electronic Business 
Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO 
Customer Service Representative or access to the automated information system, call 
800-786-9199 (IN USA OR CANADA) or 571-272-1000. 





Rakesh Dhingra 



Parviz Hassanzadeh 
Supervisory Patent Examiner 
Art Unit 1763 



